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Abstract
In this paper, a new locally supersymmetric two brane Randall-
Sundrum model is constructed. The construction starts from a D=5,
N = 2 gauged Yang-Mills/Einstein/tensor supergravity theory with
scalar manifold M = SO(1, 1) × SO(2, 1)/SO(2) and gauge group
U(1)R × SO(2). Here, U(1)R is a subgroup of the R-symmetry group
SU(2)R and SO(2) is a subgroup of the isometry group of M. Next,
the U(1)R gauge coupling gR is replaced by gR sgn(x
5) and the fifth
dimension is compactified on S1/Z2. The conditions of local super-
symmetry for the bulk plus brane system admit a Randall-Sundrum
vacuum solution with constant scalars. This vacuum preserves N =2
supersymmetry in the AdS5 bulk and N = 1 supersymmetry on the
Minkowski 3-branes.
∗garavuso@cbpf.br
1 Introduction
The two brane Randall-Sundrum scenario provides a mechanism for solving
the hierarchy problem. To see this, consider the original Randall-Sundrum
model [1] in which five dimensional pure anti-de Sitter gravity is compactified
on an orbifold S1/Z2.
1 There are two 3-branes, one at each orbifold fixed
point, with nonzero tension. The 3-brane at x5 = 0 has tension T (0) and the
3-brane at x5 = πρ has tension T (piρ). These 3-branes may support (3 + 1)
dimensional field theories. The minimal action is
S = Sbulk + Sbrane (1.1)
Sbulk =
∫
d5x e
(
−1
2
M3R− Λ
)
(1.2)
Sbrane = −
∫
d5x e(4)
[T (0)δ(x5) + T (piρ)δ(x5 − πρ)] (1.3)
where M , R, and Λ are respectively the five dimensional Planck mass scale,
five dimensional Ricci scalar, and bulk cosmological constant, e ≡ det (em˜µ˜ ),
and e = e(4)e5˙5 on a brane. A solution to the five dimensional vacuum Einstein
equations
Rµ˜ν˜ − 1
2
gµ˜ν˜R = −M−3
{
gµ˜ν˜Λ + gµ˜ν˜δ
µ
µ˜δ
ν
ν˜
e(4)
e
[T (0)δ(x5) + T (piρ)δ(x5 − πρ)]
}
(1.4)
which preserves four dimensional Poincare´ invariance is given by
(ds)2 = a2(x5)ηµνdx
µdxν + (dx5)2 (1.5)
where
a(x5) = e−k|x
5| (1.6)
is the warp factor and 1
k
is the AdS5 curvature radius. This solution is valid
provided T (0), T (piρ), and Λ are related by
T (0) = −T (piρ) = −Λ
k
= 6M3k. (1.7)
1The D = 5 spacetime manifold has coordinates xµ˜ = (xµ, x5), fu¨nfbein em˜µ˜ , and
metric gµ˜ν˜ = e
m˜
µ˜ e
n˜
ν˜ηm˜n˜. Here ηm˜n˜ = diag(−1, 1, 1, 1, 1)m˜n˜, m˜, n˜, p˜, . . . = 0˙, 1˙, 2˙, 3˙, 5˙, and
µ˜, ν˜, ρ˜, . . . = 0, 1, 2, 3, 5. S1/Z2 is tangent to x
5 with Z2 acting as x
5 → −x5. In the
upstairs picture the orbifold is a circle S1 of radius ρ with −πρ ≤ x5 ≤ πρ. Thus, there
exist two hyperplanes (3-branes), one at x5 = 0 and the other at x5 = πρ, which are fixed
under the Z2 action. In the downstairs picture the orbifold is an interval 0 ≤ x5 ≤ πρ
with the 3-branes forming boundaries to the spacetime manifold.
2
The exponential warp factor can generate a large hierarchy of scales. The
four dimensional reduced Planck scale MP can be expressed in terms of M
as follows
M2P =M
3
∫ piρ
−piρ
dx5 a2(x5) =
M3
k
(
1− e−2pikρ) . (1.8)
The effective mass scales on the 3-branes at x5 = 0 and x5 = πρ are respec-
tively MP and MP e
−pikρ. If the Standard Model fields live on the 3-brane at
x5 = πρ, then MP e
−pikρ may be associated with the electroweak scale.
Locally supersymmetric two brane Randall-Sundrum models can be con-
structed from D=5, N =2 gauged supergravity [2] theories. The first such
models [3, 4, 5] were constructed from D=5, N =2 gauged pure supergrav-
ity [6] theories. Subsequent examples include a model [7] constructed from a
D=5, N =2 gauged Maxwell/Einstein supergravity [8, 9] theory and models
[10] constructed from various D=5, N =2 gauged supergravity theories with
hypermultiplets.
In this paper, a new locally supersymmetric two brane Randall-Sundrum
model is constructed. The construction starts from a D=5, N =2 gauged
Yang-Mills/Einstein/tensor supergravity [11, 12, 13] theory with scalar man-
ifoldM = SO(1, 1)× SO(2, 1)/SO(2) and U(1)R× SO(2) gauge group [12].
Next, the U(1)R gauge coupling gR is replaced by gR sgn(x
5) and the fifth
dimension is compactified on S1/Z2.
2 The modification of gR allows a Z2
invariant bulk theory to be constructed. However, due to the presence of the
signum function, the supersymmetry variation of the bulk action vanishes
everywhere except at the Z2 fixed points. The variation of the brane action
cancels that of the bulk when the relations (1.7) are satisfied. In these cir-
cumstances, the vacuum solution is given by (1.5) with warp factor (1.6).
This vacuum solution preserves N =2 supersymmetry in the bulk and N =1
supersymmetry on the branes.
This paper is organized as follows: The ‘starting point’ D = 5, N = 2
gauged Yang-Mills/Einstein/tensor supergravity theory with gauge group
U(1)R×SO(2) is summarized in Section 2. In Section 3, a locally supersym-
metric two brane Randall-Sundrum model is constructed from the starting
point theory. The results are discussed in Section 4.
2The signum function sgn(x5) is +1 for 0 < x5 < πρ and −1 for −πρ < x5 < 0. It
obeys ∂5 sgn(x
5) = 2[δ(x5)− δ(x5 − πρ)].
3
2 Starting point theory
This section summarizes theD=5,N =2 gauged Yang-Mills/Einstein/tensor
supergravity [11, 12, 13] theory with U(1)R × SO(2) gauge group [12] which
is taken as the starting point of the construction in Section 3. The theory
describes D=5, N =2 pure supergravity [14] coupled to one vector multiplet
and one self-dual tensor multiplet, with gauging of:
(1) A U(1)R subgroup of the R-symmetry group SU(2)R.
(2) An SO(2) subgroup of the isometry group G = SO(2, 1)× SO(1, 1) of
the scalar field target manifold M = SO(1, 1)× SO(2, 1)/SO(2).3
The fields of the pure supergravity multiplet are the fu¨nfbein em˜µ˜ , an
SU(2)R doublet of symplectic Majorana gravitini Ψ
i
µ˜, and the graviphoton
vector field A0µ˜.
4 The vector multiplet contains a vector field A1µ˜, an SU(2)R
doublet of symplectic Majorana spin-1/2 fermions λi1, and a real scalar field
φ1. Finally, the self-dual tensor multiplet contains a self-dual antisymmetric
tensor field with real and imaginary parts B2µ˜ν˜ and B
3
µ˜ν˜ , respectively, two
SU(2)R doublets of symplectic Majorana spin-1/2 fermions λ
i2 and λi3, and
two real scalar fields φ2 and φ3. Thus, the total field content is
{em˜µ˜ ,Ψiµ˜, AIµ˜, BMµ˜ν˜ , λia˜, φx˜} (2.1)
where
I, J,K, . . . = 0, 1, M,N, P, . . . = 2, 3,
a˜, b˜, c˜, . . . = 1, 2, 3, x˜, y˜, z˜, . . . = 1, 2, 3.
It is convenient for notational purposes to define I˜ ≡ (I,M).
The dreibein, metric, and SO(3) spin connection on the manifold M are
denoted by f a˜x˜ , gx˜y˜, and Ω
a˜b˜
x˜ , respectively. This manifold is embedded [15]
in a four dimensional ambient space with coordinates ξ I˜(φx˜, N), cubic norm
3 The generic Jordan family of D = 5, N = 2 gauged Yang-Mills/Einstein/tensor
supergravity theories is characterized by scalar manifolds of the form M = SO(1, 1) ×
SO(n+2m− 1, 1)/SO(n+2m− 1), where n and m are respectively the number of vector
and self-dual tensor multiplets [12].
4The SU(2)R indices i, j, k, . . . = 1, 2 are raised and lowered according to X
i = ǫijXj ,
Xi = X
jǫji with ǫ
ij and ǫij antisymmetric and ǫ
12 = ǫ12 = 1.
4
N(ξ) =
(
2
3
) 3
2 CI˜J˜K˜ξ
I˜ξJ˜ξK˜ , and metric aI˜ J˜ =−12∂I˜ J˜ lnN(ξ). M corresponds
to the N(ξ) = 1 hypersurface
CI˜ J˜K˜h
I˜hJ˜hK˜ = 1 with hI˜ ≡
√
2
3
ξ I˜ |N=1. (2.2)
A basis [12] can be chosen in which the nonvanishing CI˜J˜K˜ are
C0I˜ I˜ = CI˜0I˜ = CI˜ I˜0 with C011 = −C022 = −C033 =
√
3
2
. (2.3)
In this basis, the constraint N(ξ)=1 is solved by
h0 =
1√
3‖φ‖2 , h
1 =
√
2
3
φ1, h2 =
√
2
3
φ2, h3 =
√
2
3
φ3
with ‖φ‖2 ≡ (φ1)2 − (φ2)2 − (φ3)2. (2.4)
Lowering the index of hI˜ with
◦
aI˜ J˜ ≡ aI˜ J˜ |N=1 yields hI˜ ≡ 1√6∂I˜N(ξ)|N=1.
The fermions Ψiµ˜ and λ
ia˜ are U(1)R charged, whereas the fields φ
x˜, λia˜,
and BMµ˜ν˜ carry charge under SO(2). Denoting the U(1)R and SO(2) couplings
by gR and g, respectively, the U(1)R × SO(2) gauge covariant derivatives of
these fields are
Dµ˜Ψ
i
ν˜ ≡ ∇µ˜Ψiν˜ + gRAIµ˜P iIjΨjν˜ (2.5)
Dµ˜λ
ia˜ ≡ ∇µ˜λia˜ + gRAIµ˜P iIjλja˜ + gAIµ˜La˜Ib˜λib˜ (2.6)
Dµ˜φ
x˜ ≡ ∂µ˜φx˜ + gAIµ˜K x˜I (2.7)
Dµ˜B
M
ν˜ρ˜ ≡ ∇µ˜BMν˜ρ˜ + gAIµ˜ΛMINBNν˜ρ˜. (2.8)
Here, ∇µ˜ is the spacetime covariant derivative. K x˜I are the Killing vectors on
M that generate SO(2). La˜
Ib˜
≡ ∂b˜K a˜I and ΛMIN= 2√6ΩMPCIPN are the SO(2)
transformation matrices of λia˜ and BMν˜ρ˜ , respectively.
5 The SU(2)R valued
prepotentials P iIj are chosen along the σ3 direction,6 i.e.
P iIj = VIQij with Qij ≡ i(σ3)ij. (2.9)
5ΩMNΩ
NP = δPM , ΩMN = −ΩNM , and Ω23 = −Ω32 = −1.
6Note that in [12], the σ2 direction is chosen. Gaugings of different U(1)R subgroups
of SU(2)R can be rotated into each other and hence are physically equivalent.
5
The VI are real constants that define the linear combination of the vector
fields AIµ˜ that is used as the U(1)R gauge field
Aµ˜ [U(1)R] = VIA
I
µ˜. (2.10)
The Abelian field strengths F Iµ˜ν˜ = ∂µ˜A
I
ν˜ − ∂ν˜AIµ˜ and the BMµ˜ν˜ are combined
to form H I˜µ˜ν˜ ≡
(
F Iµ˜ν˜ , B
M
µ˜ν˜
)
.
The Lagrangian is (up to 4-fermion terms) [11]
e−1L =− 1
2
R− 1
2
Ψ¯iµ˜Γ
µ˜ν˜ρ˜
Dν˜Ψρ˜i − 1
4
◦
aI˜J˜ H
I˜
µ˜ν˜H
J˜ µ˜ν˜
− 1
2
λ¯ia˜
(
Γµ˜Dµ˜δ
a˜b˜ + Ωa˜b˜x˜ Γ
µ˜
Dµ˜φ
x˜
)
λib˜ −
1
2
gx˜y˜(Dµ˜φ
x˜)(Dµ˜φy˜)
− i
2
λ¯ia˜Γ
µ˜Γν˜Ψµ˜if
a˜
x˜Dν˜φ
x˜ +
1
4
ha˜
I˜
λ¯ia˜Γ
µ˜Γλ˜ρ˜Ψµ˜iH
I˜
λ˜ρ˜
+
i
2
√
6
(
1
4
δa˜b˜hI˜ + Ta˜b˜c˜h
c˜
I˜
)
λ¯ia˜Γµ˜ν˜λb˜iH
I˜
µ˜ν˜
− 3i
8
√
6
hI˜
(
Ψ¯iµ˜Γ
µ˜ν˜ρ˜σ˜Ψν˜iH
I˜
ρ˜σ˜ + 2Ψ¯
µ˜iΨ¯ν˜iH
I˜
µ˜ν˜
)
+
e−1
6
√
6
CIJKǫ
µ˜ν˜ρ˜σ˜λ˜F Iµ˜ν˜F
J
ρ˜σ˜A
K
λ˜
+
e−1
4g
ǫµ˜ν˜ρ˜σ˜λ˜ΩMNB
M
µ˜ν˜Dρ˜B
N
σ˜λ˜
+ gλ¯ia˜Γ
µ˜Ψµ˜iW
a˜ + gλ¯ia˜λib˜W
a˜b˜
+
i
√
6
4
gRΨ¯
i
µ˜Γ
µ˜ν˜Ψjν˜Pij + gRλ¯ia˜Γµ˜Ψjµ˜Pa˜ij −
i
2
√
6
gRλ¯
ia˜λjb˜Pa˜b˜ij
− g2P − g2RP (R) (2.11)
and the transformation laws are (to leading order in fermion fields)
δem˜µ˜ =
1
2
ε¯iΓm˜Ψµ˜i (2.12)
δΨµ˜i = Dµ˜εi +
i
4
√
6
hI˜(Γµ˜
ν˜ρ˜ − 4δν˜µ˜Γρ˜)H I˜ν˜ρ˜εi +
i√
6
gRΓµ˜Pijεj (2.13)
δAIµ˜ = ϑ
I
µ˜ (2.14)
δBMµ˜ν˜ = 2D[µ˜ϑ
M
ν˜] +
√
6g
4
ΩMNhNΨ¯
i
[µ˜Γν˜]εi +
ig
4
ΩMNhNa˜λ¯
ia˜Γµ˜ν˜εi (2.15)
δλa˜i = −
i
2
f a˜x˜Γ
µ˜(Dµ˜φ
x˜)εi +
1
4
ha˜
I˜
Γµ˜ν˜εiH
I˜
µ˜ν˜ + gW
a˜εi + gRP a˜ijεj (2.16)
δφx˜ =
i
2
f x˜a˜ ε¯
iλa˜i (2.17)
6
with
ϑI˜µ˜ ≡ −
1
2
hI˜a˜ε¯
iΓµ˜λ
a˜
i +
i
√
6
4
hI˜Ψ¯iµ˜εi. (2.18)
The scalar field dependent quantities hI˜ , h
I˜ , ha˜
I˜
, hI˜a˜, Ta˜b˜c˜, and
◦
aI˜J˜ are subject
to the following constraints imposed by supersymmetry [15]:
CI˜J˜K˜ =
5
2
hI˜hJ˜hK˜ −
3
2
◦
a(I˜ J˜ hK˜) + Tx˜y˜z˜h
x˜
I˜
hy˜
J˜
hz˜
K˜
,
hI˜hI˜ = 1, h
I˜
x˜hI˜ = hI˜ x˜h
I˜ = 0, hI˜x˜h
J˜
y˜
◦
aI˜ J˜ = gx˜y˜,
◦
aI˜J˜ = hI˜hJ˜ + h
x˜
I˜
hy˜
J˜
gx˜y˜,
hI˜ ,x˜ =
√
2
3
hI˜ x˜, h
I˜
,x˜ = −
√
2
3
hI˜x˜,
hI˜ x˜;y˜ =
√
2
3
(
gx˜y˜hI˜ + Tx˜y˜z˜h
z˜
I˜
)
, hI˜x˜;y˜ = −
√
2
3
(
gx˜y˜h
I˜ + Tx˜y˜z˜h
I˜ z˜
)
.
The presence of the tensor fields introduces the terms proportional to
W a˜ = −
√
6
8
ha˜MΩ
MNhN (2.19)
W a˜b˜ = ihJ [a˜K
b˜]
J +
i
√
6
4
hJK
[a˜;b˜]
J (2.20)
and leads to the scalar potential contribution
g2P = 2Wa˜W
a˜. (2.21)
The gauging of U(1)R introduces the terms proportional to
Pij ≡ hIPIij = hIVIQij (2.22)
Pa˜ij ≡ hIa˜PIij = hIa˜VIQij (2.23)
Pa˜b˜ij ≡ δa˜b˜Pij + 4Ta˜b˜c˜P c˜ij (2.24)
and leads to the scalar potential contribution
g2RP
(R) = g2R
(−2PijP ij + Pa˜ijP a˜ij) (2.25)
= g2R(−6W2 +
9
2
W,a˜W ,a˜) where W ≡
√
2
3
hIVI . (2.26)
The total scalar potential is
V = g2P + g2RP (R). (2.27)
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3 Construction of model
In this section, a locally supersymmetric two brane Randall-Sundrum model
is constructed.7 The starting point is the D = 5, N = 2 gauged Yang-
Mills/Einstein supergravity theory with gauge group U(1)R × SO(2) which
is summarized in Section 2. Next, the U(1)R gauge coupling gR is replaced by
gR sgn(x
5) and the fifth dimension is compactified on S1/Z2.
8 The modifica-
tion of gR allows a Z2 invariant bulk theory to be constructed. In this frame-
work, the Z2 symmetry does not commute with the SU(2)R R-symmetry and
gauging different U(1)R results in physically different theories.
The Z2 action on each field is defined by boundary conditions at the Z2
fixed points. These boundary conditions must be chosen such that the La-
grangian is Z2 invariant. A consistent set of boundary conditions is obtained
as follows. Under reflections x5 → −x5 about the Z2 fixed point x5 = 0,
choose the bosonic fields
Φ = emµ , e
5˙
5, A
I
5, B
M
µ5, φ
x˜
Θ = e5˙µ, e
m
5 , A
I
µ, B
M
µν
to satisfy
Φ(xµ, x5) = +Φ(xµ,−x5) (3.1)
Θ(xµ, x5) = −Θ(xµ,−x5) (3.2)
and choose the fermionic fields to satisfy
Γ5˙Ψiµ(x
µ, x5) = +iQij Ψ
j
µ(x
µ,−x5) (3.3)
Γ5˙Ψi5(x
µ, x5) = −iQij Ψj5(xµ,−x5) (3.4)
Γ5˙ λia˜(xµ, x5) = −iQij λja˜(xµ,−x5) (3.5)
Γ5˙ εi(xµ, x5) = +iQij ε
j(xµ,−x5) (3.6)
7A chiral basis is chosen for the Dirac matrices
Γm˜ =
(
Γm,Γ5˙
)
=
([
0 −iσm
−iσ¯m 0
]
,
[−1 0
0 1
])
where σm = (1, ~σ) and σ¯m = (1,−~σ).
8Note that the scalar potential V = g2P + g2RP (R) is unchanged by gR → gR sgn(x5)
because sgn2(x5) = 1.
8
where Qij is given by (2.9). Under reflections x
5 → −x5 about the Z2 fixed
point x5 = πρ, choose the bosonic fields to satisfy
Φ(xµ, πρ+ x5) = +Φ(xµ, πρ− x5) (3.7)
Θ(xµ, πρ+ x5) = −Θ(xµ, πρ− x5) (3.8)
and choose the fermionic fields to satisfy
Γ5˙Ψiµ(x
µ, πρ+ x5) = +iQij Ψ
j
µ(x
µ, πρ− x5) (3.9)
Γ5˙Ψi5(x
µ, πρ+ x5) = −iQij Ψj5(xµ, πρ− x5) (3.10)
Γ5˙ λia˜(xµ, πρ+ x5) = −iQij λja˜(xµ, πρ− x5) (3.11)
Γ5˙ εi(xµ, πρ+ x5) = +iQij ε
j(xµ, πρ− x5). (3.12)
The bulk theory is now Z2 invariant. However, due to the presence of
the signum function, the supersymmetry variation of the bulk Lagrangian
vanishes everywhere except at the Z2 fixed points:
δLbulk = δ(Ψ)Lbulk + δ(λ)Lbulk (3.13)
δ(Ψ)Lbulk = −6gRWe(4) 1
2
Ψ¯iµΓ
µΓ5˙(iQij)ε
j
[
δ(x5)− δ(x5 − πρ)] (3.14)
δ(λ)Lbulk = −6igRW,x˜e(4) 1
2
λ¯ix˜Γ5˙(iQij)ε
j
[
δ(x5)− δ(x5 − πρ)] . (3.15)
It follows from the boundary conditions (3.6) and (3.12) that
Γ5˙(iQij)ε
j(xµ, 0) = εi(x
µ, 0) (3.16)
Γ5˙(iQij)ε
j(xµ, πρ) = εi(x
µ, πρ). (3.17)
Thus,
δ(Ψ)Lbulk = −6gRWe(4) 1
2
Ψ¯iµΓ
µεi
[
δ(x5)− δ(x5 − πρ)] (3.18)
δ(λ)Lbulk = −6igRW,x˜e(4) 1
2
λ¯ix˜εi
[
δ(x5)− δ(x5 − πρ)] . (3.19)
The bulk variation (3.13) can be cancelled by the variation of
Lbrane = −e(4)
[T (0)δ(x5) + T (piρ)δ(x5 − πρ)]
with T (0) = −T (piρ) = 6gRW. (3.20)
9
For supersymmetry to hold, the Killing spinor equations must be satisfied.
As demonstrated below, these equations admit the vacuum solution
(ds)2 = a2(x5)ηµνdx
µdxν + (dx5)2 with a(x5) = e−k|x
5| (3.21)
at a critical point φcrit of the scalar potential in which
gRWcrit =
√
−Λ
6
≡ k. (3.22)
The scalar potential has such a critical point given by
(
φ1crit
)3
=
√
2
V0
V1
, φ2crit = φ
3
crit = 0 (3.23)
whenever V0V1 > 0 [12]. The associated cosmological constant is
Λ ≡ 〈V〉 = −6g2R
(
φ1crit
)2
(V1)
2 . (3.24)
Taking (3.21) as an Ansatz, the Killing spinor equations are9
0 = 〈δΨµi〉 = ∂µεi + 1
2
(
a′
a
)
ΓµΓ5˙εi −
1
2
[−gR sgn(x5)Wcrit]Γµ (iQij) εj
0 = 〈δΨ5i〉 = ε′i −
1
2
[−gR sgn(x5)Wcrit]Γ5 (iQij) εj
0 = 〈δλx˜i 〉 = −
i
2
Γ5φx˜′critεi + gW
x˜
crit εi +
i
2
[
3gR sgn(x
5)W ,x˜crit
]
(iQij) ε
j.
To solve these equations, split εi into Z2 even (ε
+
i ) and Z2 odd (ε
−
i ) parts:
εi = ε
+
i + ε
−
i (3.25)
ε±i =
1
2
[
εi ± Γ5˙ (iQij) εj
]
= ±Γ5˙ (iQij) ε±j. (3.26)
Writing 〈δΨ5i〉 = 0 in terms of ε±i and using a′/a = −gR sgn(x5)Wcrit yields
ε+′i + ε
−′
i −
1
2
(
a′
a
)(
ε+i − ε−i
)
= 0. (3.27)
9The only nonvanishing components of the spin connection ωm˜n˜µ˜ are ω
m5˙
µ = −ω5˙mµ =
a′δmµ , where
′ denotes partial differentiation with respect to x5. Thus, ∇µεi ≡(
∂µ +
1
4ω
m˜n˜
µ Γm˜n˜
)
εi =
[
∂µ +
1
2
(
a′
a
)
ΓµΓ5˙
]
εi and ∇5εi = ε′i.
10
This determines the x5 dependence of ε±i to be
ε±i = a
± 1
2ε±i (x
µ). (3.28)
Writing 〈δΨµi〉 = 0 in terms of ε±i and using a′/a = −gR sgn(x5)Wcrit yields
∂µε
+
i + ∂µε
−
i +
(
a′
a
)
ΓµΓ5˙ε
−
i = 0. (3.29)
This determines that
ε+i (x
µ) = ε
+(0)
i , ε
−
i (x
µ) =
(
1− a
′
a
xµΓµΓ5˙
)
ε
−(0)
i (3.30)
where ε
±(0)
i are constant (projected) spinors. The Killing spinors are thus
εi = a
1
2 ε
+(0)
i + a
− 1
2
(
1− a
′
a
xµΓµΓ5˙
)
ε
−(0)
i . (3.31)
This solution corresponds to N = 2 supersymmetry in the bulk. On the
3-branes (where the Z2 odd fields vanish) there is N = 1 supersymmetry. No
constraints on the Killing spinors arise from 〈δλx˜i 〉 = 0.
4 Discussion
The model of Section 3 is one example of the locally supersymmetric two
brane Randall-Sundrum scenarios which can be constructed from D = 5,
N = 2 gauged Yang-Mills/Einstein supergravity. Here, the construction
starts from a D = 5, N = 2 gauged Yang-Mills/Einstein supergravity the-
ory with scalar manifold M = SO(1, 1)× SO(2, 1)/SO(2) and gauge group
U(1)R×SO(2). Next, the U(1)R gauge coupling gR is replaced by gR sgn(x5)
and the fifth dimension is compactified on S1/Z2. The conditions of local
supersymmetry for the bulk plus brane system admit the vacuum solution
(3.21) and yield the relations T (0) = −T (piρ) = −Λ/k = 6k. This vacuum
preserves N =2 supersymmetry in the AdS5 bulk and N =1 supersymmetry
on the Minkowski 3-branes. It would be interesting to generalize this con-
struction to the case in which the scalar manifold has the form described in
Footnote 3. This is left to future work.
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